Using reflectivity measurements from the Total Ozone Mapping Spectrometer (TOMS), we show that over the months when stratocumulus clouds are prominent off the Peru Coast, the ultraviolet (UV) reflectance of two marine sites is consistently higher than that of the surroundings. The regions of reflectivity enhancement coincide with large anthropogenic sulfate aerosol emission sources, and the magnitude of the enhancement has a strong seasonal dependence that is related to the seasonal cloud movement. We propose the indirect aerosol effect as a plausible explanation for the reflectivity observations.
Introduction
Anthropogenic sulfate aerosols may impose radiative perturbations on climate by directly scattering the solar radiation (the direct effect) and by modifying the clouds (the indirect effect) [Charlson et al., 1992] . Serving as cloud condensation nuclei, sulfate aerosols may increase the number of cloud droplets while reducing the droplet size. This would increase the cloud reflectivity [Twomey, 1974; Charlson et al., 1987] , and may also inhibit precipitation and increase the cloud lifetime [Albrecht, 1989] . Because of its potential for producing an important climate forcing, the indirect aerosol effect has drawn much attention, yet remains highly uncertain. Further constraining this effect is thought to be essential for predicting climate change [Charlson et al., 1992; Jones et al., 1994] . In this letter, we show some interesting reflectivity observations of[ the Peru Coast that may be related to the indirect effect of anthropogenic sulfate aerosols.
Data
The reflectivity data used in this study are the Nimbus- 
Results and Discussion
Reflectivity of[ the Peru Coast is shown in Figure 1 for selected months. The reflectivity for each month is constructed by averaging over the years from 1979 to 1992. In February, the high reflectivity region, associated with the marine stratocumulus clouds, lies south of the Peru Coast. In May, the high reflectivity region moves north to the Peru Coast, and two reflectivity maxima become visible. Movement of the high reflectivity region is probably associated with changes in the distribution of subsidence associated with seasonal changes in the Walker circulation, the Hadley Cell or more localized circulations. In August, the high reflectivity region moves even closer to the Peru Coast, two strong reflectivity maxima are observed. In November, the high reflectivity region leaves the Peru Coast, moving south, while the If related to the indirect aerosol effect, the reflectivity observations described here suggest a stronger seasonal dependence than suggested by model studies.
For instance, model studies by Feichter et al. [1997] found that the indirect sulfate aerosol forcing off the Peru Coast is around-4 to-5 Wm -2 for both January and July, with January forcing slightly more negative.
Given the difference in the solar insolation off the Peru Coast (20øS-10øS) between January and July, their results imply that the effect of anthropogenic sulfate aerosols on clouds in July is about 1.5 times that in January. In Figure 1 , however, we see that the reflectivity enhancement is totally absent in February when the main cloud region lies far away to the south of the SO2 emission sources. The same is true for January.
On the other hand, the reflectivity enhancement in August is on the order of 10%, corresponding to a forcing of roughly -35Wm -2 given a solar insolation of ,.
• 350 Wm -2 in August for the relevant latitudes. This implies a localized indirect aerosol effect that is strongly tied to the cloud field that is near the aerosol source region.
Correct modeling of cloud migration would therefore be essential for estimating the indirect effect of sulfate aerosols.
Conclusion
Using TOMS reflectivity measurements off the Peru Coast, we find consistent reflectivity enhancement over regions near major aerosol emission sources when the marine stratocumulus clouds are prominent. The indirect effect of anthropogenic sulfate aerosols appears to be a plausible explanation. The observed reflectivity enhancement has a strong seasonal dependence that is related to the seasonal cloud movement.
The localized reflectivity enhancement exists probably as a consequence of the point emission sources on the Peru Coast, as they may produce large sulfate aerosol concentration gradients and observable indirect aerosol effects within a short distance. If so, studies over this region would encounter less intrinsic variability of the cloud field and reduced difficulty in quantifying the indirect aerosol ef- 
